Introduction
Blepharitis, simply defined as inflammation of the eyelids, is one of the most common ocular conditions encountered by primary eye care providers and accounts for a growing percentage of primary care medical visits. 1, 2 It is an inflammatory condition associated with irritation, hyperemia, foreign-body sensation, and crusting of the eyelids. Blepharitis can present with a range of signs and symptoms and is associated with various dermatological conditions, including seborrheic dermatitis, rosacea, and eczema. 2 Blepharitis is most commonly associated with ocular symptoms, including superficial discomfort, epiphora, and conjunctival hyperemia, leading to visual symptoms such as light sensitivity and blurred vision. 2 Less frequently, blepharitis can result in permanent changes to the eyelid morphology and visual deficits due to keratopathy and corneal ulceration. The precise pathogenesis is still under investigation but is hypothesized to be multifactorial to include inflammatory skin conditions, chronic lid margin infections, and parasitic infections.
estimate that 5% of all patients presented with signs or symptoms of blepharitis, and within primary eye care providers that number increases to >40%. 2 When interpreting prevalence results, it is important to note that a majority of the data utilized in prevalence estimation comes from survey-based samples and may be subject to considerable overlap of conditions sharing similar presentations, including seborrheic dermatitis, rosacea, dermatitis, atopy, and dry eye syndrome (DES). Compounding the difficulty in any prevalence data interpretation is the difficulty in reaching a standard definition. Published studies have attempted to alleviate the confusion regarding the definition of blepharitis but these efforts have also met with difficulty in response to the developing an understanding of the pathophysiology of both blepharitis and DES. 3 Several demographic trends have been reported in blepharitis prevalence rates. Anterior blepharitis appears to occur more often in young females presenting with relatively short symptomatic histories, while chronic blepharitis presents more commonly in fair-skinned females with concurrent rosacea between the ages of 30-50 years. 3 Over 35% of chronic blepharitis diagnoses were associated with keratoconjunctivitis sicca (KCS) and meibomian gland dysfunction (MGD). 3 The incidence of MGD increases with age and tends to affect males aged >65 years followed by females aged 45-65 years. 4 Rosacea was diagnosed in 20% of MGD patients and 46% of those with MGD were diagnosed with concurrent seborrheic dermatitis. 5 Overlap of blepharitis classification was further illustrated by Groden et al who found that the prevalence of rosacea was 44% and that of KCS was 30% in a cohort of participants with all types of blepharitis. 6 A separate study found that, in patients with chronic blepharitis, 15% of participants had KCS, 33% had seborrheic dermatitis, and 27% had acne rosacea. 7 
Primary versus secondary
The classification of primary blepharitis has been used to encompass rosacea, seborrhea, and hypersensitivity caused by Staphylococcal toxins. Secondary blepharitis refers to infectious processes, bacterial or viral, or infestation by phthiriasis or Demodex. Substantial overlap of signs and symptoms exist between primary and secondary causes. As the classifications suggest, primary blepharitis tends to be a more involved etiology with a more complex presentation. Secondary blepharitis tends to be a result of a distinct disease entity rather than the cause of the blepharitis itself. Treatment of the offending infection or infestation often results in resolution of the presenting blepharitis.
Acute versus chronic
Acute blepharitis, also referred to as lid infection, may be bacterial, viral, or parasitic in etiology. 8 Classification of acute blepharitis can also be broken into acute ulcerative (often secondary to staphylococcal or herpetic infection) and acute nonulcerative (typically allergic). The more common form is chronic blepharitis that encompasses lid inflammation. Early classification work categorized chronic blepharitis into six entities: 1) staphylococcal; 2) seborrheic; 3) staphylococcal/ seborrheic; 4) meibomian seborrhea; 5) secondary meibomian inflammation; and 6) meibomian keratoconjunctivitis. 9 Recent work separated the classification of blepharitis into three distinct categories: staphylococcal, seborrheic, and MGD. 10 However, clinical presentation of blepharitis tends to be more nuanced than three strictly defined categories and substantial overlap exists among the treatment of the various forms.
Anterior versus posterior
Blepharitis is commonly cataloged based upon anatomic location. Anterior blepharitis is defined as inflammation affecting the lash margin, involving both staphylococcal and seborrheic blepharitis; and posterior blepharitis is defined as meibomian gland involvement posterior to the lash margin. MGD primarily affects the oil glands located on the posterior lid and therefore is included as a subset of posterior blepharitis. Angular blepharitis tends to occur in the canthal region and may present independent of anterior and posterior etiologies. Marginal blepharitis has been referred to in recent literature as a collective term for involvement of both anterior and posterior blepharitis. 10 Here, we will discuss anterior blepharitis as two distinct entities, infectious and seborrheic, and posterior blepharitis to encompass MGD. Table 1 illustrates the differentiation of blepharitis among the three categories defined by the American Academy of Ophthalmology.
Anterior blepharitis
Clinical symptoms of anterior blepharitis may include superficial discomfort, mild photophobia, collarettes with lash debris, lid margin hyperemia, lid ulceration, madarosis, and trichiasis. 11 Typically, symptoms are worse in the morning and are described as a series of remissions and exacerbations. In many cases, a low correlation between symptoms and extent of clinical involvement can exist. Both acute and chronic forms of anterior blepharitis tend to demonstrate the presence of multiple types of bacteria. Staphylococcus epidermidis is the most commonly identified species followed 12 Chronic forms of anterior blepharitis tend to reveal increased numbers of nonpathologic flora compared to controls. Although a precise mechanism behind the development of anterior blepharitis is unclear, three convergent pathways likely underlie the pathophysiology: 1) direct bacterial infection, 2) exotoxin hypersensitivity, and 3) delayed cell-mediated immune hypersensitivity response. The combination of bacterial antigens and increased exotoxins may lead to the release of proinflammatory cytokines, leading to an inflammatory cascade.
Infectious blepharitis is characterized by hyperemia, edema, and telangiectasia of the anterior lid margin, with scaling and collarettes visible at the base of the lash follicle. Severe, chronic cases may result in poliosis, madarosis, eyelid hypertrophy, and corneal scarring. 13 Recurrent hordeola are often related to infectious blepharitis and associated with staphylococcal strains.
14 However, one investigation showed that patients diagnosed with infectious blepharitis were found to have similar dermatologic flora compared to matched controls. 15 Additionally, a study of infectious blepharitis identified cultures positive for S. epidermidis in 95% of test subjects which was similar to the percentages within the control group. 16 Approximately 50% of patients diagnosed with infectious blepharitis caused by S. epidermidis had positive cultures for S. aureus, supporting the theory of a multifactorial etiology, including exotoxin involvement underlying inflammation found in cases of infectious blepharitis. Evidence of staphylococcal hypersensitivity can be seen in more severe cases of anterior blepharitis, which tend to present with perilimbal infiltrates and corneal neovascularization. Heightened cell-mediated immunity to S. aureus was identified in nearly 40% of anterior blepharitis patients frequently, necessitating topical corticosteroid therapy. 16 In addition to the bacterial etiology of infectious anterior blepharitis, parasitic infection from the Demodex genus have also been implicated in more chronic forms of blepharitis and Pthirus pubis in more acute forms of blepharitis.
In addition to infectious causes, anterior blepharitis can also have a dermatological origin. Seborrhea is a papulosquamous disorder of the trunk, scalp, and face. It can be characterized by intermittent, active phases, manifesting as burning, scaling, and itching, alternating with inactive periods. 17 Clinical presentations range from mild dandruff to exfoliative erythroderma. Seborrheic blepharitis occurs when the pilosebaceous glands located within the lid margin become involved, primarily affecting the glands of Zeis, and the meibomian glands to a lesser degree. In seborrheic blepharitis, there is less inflammation and telangiectasia than staphylococcal blepharitis, and more it commonly presents with greasy lashes that cause matting across the anterior lid margins of both eyes. Patients with seborrheic blepharitis may also present with characteristics of MGD due to the dermatologic similarities between epidermal sebaceous glands and meibomian glands. 18 
Posterior blepharitis
Posterior blepharitis is characterized by inflammation of the posterior lid margin and has various etiologies, including MGD, infectious and allergic conjunctivitis, as well as systemic conditions such as rosacea, eczema, and atopy. 19 MGD is defined as a chronic, diffuse abnormality of the meibomian gland characterized by terminal duct obstruction and qualitative or quantitative changes in glandular secretion. It is a disorder involving the meibomian glands along the posterior lid margin that produce meibum, which acts to decrease tear film evaporation and deliver an optically stable tear film surface. Patients with MGD tend to have evaporative tear disorders, leading to corneal surface vulnerability and discomfort. 20, 21 Deficiencies in meibum may be responsible 
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Putnam for the symptoms experienced in MGD blepharitis. Hyperkeratinization related to MGD has been shown to play a role in decreased meibomian gland secretions and obstruction. 22 Similar sequela have shown a link between higher rates of tear evaporation and related secondary corneal surface damage associated with DES symptoms in blepharitis patients. 23 Tear film composition differences, including higher concentrations of free fatty acids and cholesterol esters, in MGD patients compared to matched controls have been reported. 24, 25 Changes in these protective portions of the tear film may decrease their effectiveness and contribute to inflammation and irritation. Alterations in tear film composition likely lead to increased inflammation and worsened patient symptoms. Demodex organisms have also been hypothesized to play a role in the etiology of posterior blepharitis. 26 Infestation along the lid margin at the lash base, including the sebaceous glands, potentially causes obstruction and an associated inflammatory cascade. Recently, Liu et al also demonstrated an increased role of Demodex in MGD.
27

Diagnosis
The substantial overlap of anterior and posterior blepharitis characteristics and the association of MGD make it virtually impossible to discuss blepharitis in isolation from DES. A detailed discussion of DES is outside the scope of this review but sound clinical management of blepharitis can have positive effects on the management of DES patients. Evaluation of a blepharitis patient can begin with the intake form to include the ocular surface disease index and the standard patient evaluation of eye dryness. Although these questionnaires are designed for the patient suffering from DES, the substantial overlap of symptoms and etiologies with blepharitis makes intake form an important tool in diagnosis and management. Along with self-reported patient symptoms, a thorough review of systems, including systemic disease and current medications, will provide the optometrist with a more complete clinical picture. Table 2 shows a list of common differential diagnoses of blepharitis based on the clinical condition and suspected etiology. 28 Slit lamp examination of the blepharitis patient should begin with the tear film appearance looking for debris, saponification, meniscus height, and incomplete blink during evaluation. Stability of the tear film is traditionally evaluated using the tear break-up time. However, a study by Marquardt et al showed that NaFl volume >2 μL has the potential to destabilize the tear film, potentially confounding the results. 29 Specifically designed dry eye test strips (Akorn Inc., Buffalo Grove, IL, USA) have been shown to minimize tear film disruption and reduce reflex tearing.
Additional methods of tear film stability assessment include manual keratometry, placido keratometry, and precorneal tear film interferometry (Keratography 5M; OCULUS Inc., Arlington, WA, USA). A detailed lid margin evaluation should include recorded evidence of tyelosis, margin hyperemia, telangiectasia, margin serration, and lid wiper epitheliopathy. Examination of the meibomian function may include detailed description of capping, distended distal orifices, migration of gland line, narrowing of ducts, and opacified glands. Metrics for grading of meibomian function include secretion quality, gland structure imaged through contact illumination or infrared meibography, secretion volume imaged through TearScope (Keeler Ltd, Windsor, UK) or LipidView (AB Sciex Pte Ltd, Framingham, MA, USA), and gland distention or missing glands. Staging of meibomian gland function using guidelines provided by the International Workshop on MDG can create a more uniform assessment. 30 Point-of-care methods of tear film sampling such as TearLab (TearLab Corp, San Diego, CA, USA) and InflammaDry (Rapid Pathogen Screening, Inc, Sarasota, FL, USA) add quantifiable metrics that can be useful in monitoring both the presence and response to treatment for blepharitis. Table 3 provides a stepwise, diagnostic evaluation of blepharitis beginning from patient check-in through clinical assessment. 
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Diagnosis and management of blepharitis
Treatment
Although the etiologies of various forms of blepharitis may differ, the treatment modalities show considerable overlap. Primary treatment for blepharitis is lid hygiene involving hyperthermic lid compress, lid margin massage with lash scrubs lasting 3-5 minutes at least two times daily during the acute presentation. Generally, patients are more receptive to this level of lid hygiene commitment if they report moderate-to-severe discomfort accompanied by visual disruption. Hyperthermia treatment is critical in order to soften the meibomian secretions, allowing improved gland expression during lid massage. Lash scrubs are typically performed following hyperthermic treatment, which remove accumulated gland expression and follicle debris. Critical within patient education is the chronic nature of blepharitis and the requirement that lid hygiene be performed even after the acute clinical presentation resolves. Staphylococcal blepharitis may show the greatest response to treatment with topical antibiotic ointment following lid hygiene. 18 Commonly prescribed antibiotic ointment therapy includes erythromycin or bacitracin continued for 4-8 weeks, based on clinical severity. Some recalcitrant cases require long-term antibiotic therapy in pursuit of symptom resolution. 15 Seborrheic blepharitis is typically concomitant with seborrheic dermatitis, requiring simultaneous treatment of the underlying dermatological condition. Treatment options include hyperthermic modalities with lid margin massage to include baby shampoo as a detergent to aid in removal of lash debris, crusting, and flaking. Additional treatment options include microblepharoexfoliation and antiseptic lid cleaning for more moderate-to-severe cases.
In patients with posterior blepharitis and MDG not well-controlled with lid hygiene, oral tetracyclines or macrolides may be effective. 5 Effective treatment of acne rosacea with tetracyclines stems from lipase inhibition, as well as associated anti-inflammatory properties and lipid regulation. These same characteristics may provide the improvements seen in blepharitis due to S. aureus and S. epidermidis when treated with tetracyclines. However, care must be taken in the use of tetracyclines due to the potential of photosensitization, gastrointestinal upset, and hypersensitivity; tetracyclines are contraindicated in pregnant or lactating women and children <10 years of age. 5 Interactions with medications such as coumadin, oral cholesterol-lowering drugs and azithromycin-associated arrhythmias in cardiovascular patients must also be taken into account. The International MGD Workshop recommended dietary increase of omega-3 fatty acids as a treatment modality due to the recognized anti-inflammatory properties and associated reduction in dry eye symptoms.
31 Table 4 outlines a generalized treatment approach for blepharitis based on suspected etiology. In general, a stepwise approach to blepharitis should include:
• Do exogenous factors such as systemic disease and concurrent medication exist? • Are anatomic changes such as lid or lash morphology changes present? • Is there an inflammatory component?
• Are concurrent corneal signs present?
The answers to these questions allow a clinician to tailor the blepharitis treatments using adjunctive therapy, including increased lid hygiene, heat and massage therapy, tear film stabilization and/or meibomian gland expression, and medical therapy, including topical anti-inflammatory and anti-infective, oral antiinfective and/or oral omega- 
Discussion
Blepharitis can be categorized in several different ways based on the length of disease process (eg, acute or chronic), etiology of the disease process (1° [hypersensitivity, rosacea, seborrhea] or 2° [infection, infestation]), or based on the anatomical location of disease: anterior (eg, lash margin) and posterior (eg, meibomitis, recurrent chalazia). Anterior blepharitis has been further subdivided according to etiology (eg, staphylococcal, seborrheic, or mixed), although some researchers will include seborrheic dermatitis as a causative factor in posterior blepharitis.
Lindsley et al reviewed 34 studies, including 26 randomized controlled studies and eight controlled clinical trials published between 1956 and 2011. The studies were stratified based on anatomic location: anterior/mixed versus posterior. 32 Their findings concluded that little evidence exists in support of a curative or universal approach to blepharitis management. A combination of strategies was the most effective treatment of chronic blepharitis and these techniques typically required an individualized approach specific to each patient. Long-term management, including lid hygiene in combination with focal treatment of acute exacerbations, is the current model of blepharitis management.
Anterior/mixed infectious and seborrheic blepharitis
The role of Staphylococcus and Moraxella strains and the resulting cell-mediated inflammatory response in bacterial blepharitis has been evaluated by a number of studies. [33] [34] However, the meta-analysis performed by Lindsley et al evaluating topical antibiotic and topical steroid regimens in the treatment of blepharitis failed to show clinically significant improvements for either modality. Although a majority of the reviewed studies did show significantly decreased ocular surface bacterial cultures using antibiotic therapy, these improvements were not correlated with clinical improvement of blepharitis. 32 The improved clinical findings were demonstrated using a combination therapy of topical antibiotics and corticosteroid with minimal reported side effects. Clinical improvements in both signs and symptoms of blepharitis were seen across the studies using lid hygiene, hyperthermic therapy, and lid massage.
Posterior blepharitis/MGD
In the treatment of ocular surface disease secondary to posterior blepharitis, topical azithromycin has been demonstrated to improve patient signs and symptoms. 35 Topical 1% azithromycin solution in combination with hyperthermic lid therapy was found to have increased effects when compared against hyperthermic lid therapy. 36 However, a follow-up multicenter double-masked study did not support these results. 37 Oral azithromycin 500 mg three times daily in 3-day cycles has shown promise in the treatment of posterior blepharitis by demonstrating significant improvement in patient symptoms and lid margin signs. 38 A similar study showed success in treatment of symptomatic, unresponsive meibomitis using oral azithromycin 1 g dosed once per week for 3 weeks. 39 Oral doxycycline at 20 mg twice daily also demonstrated a clinical improvement in blepharitis with minimal reported side effects. 40 The action of doxycycline in chronic blepharitis associated with rosacea was shown to significantly decrease the activity of matrix metalloproteinase within the tear film and improve patient signs and symptoms. 41 Topical 0.05% cyclosporine has been evaluated in the treatment of MGD and posterior blepharitis, showing improved Schirmer scores, improved tear break-up time, and decreased patient symptoms when compared to tobramycin with dexamethasone. 42 A separate study assessed the efficacy of topical 0.05% cyclosporine in the treatment of MDG and found a significant improvement in objective clinical findings but nonsignificant improvements in patient reported symptoms. 43 Hyperthermic therapy with digital massage has been one of the mainstays of chronic blepharitis treatment. More advanced thermal therapy has shown broad benefits in terms of patient symptoms and meibum expression. Recent technologies such as the LipiFlow system 44 (Tear Science), MiBo Thermaflow (Pain Point), 45 and intense pulsed light
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Diagnosis and management of blepharitis have become viable options for long-term relief of chronic blepharitis due to MGD.
Implications for practice
Clinical interpretation of blepharitis is confounded by the inherent difficulty in clearly categorizing the various etiologies, including infectious, seborrheic, and infestation. In many cases, the etiologies overlap, potentially leading to inconsistent study results. Further complicating the management of blepharitis is the treatment of asymptomatic patients, which remains an open question. Compliance to lid hygiene regimens along with hyperthermic treatment and massage provide symptomatic relief to the patient but have not been shown as a curative option. A substantial number of commercial products are currently marketed with limited evidence within the literature regarding their efficacy. Compliance with lid hygiene regimens along with hyperthermic treatment and massage provide symptomatic relief to the patient but have not been proven to be a curative option. A combination of topical antibiotic and corticosteroid therapy may be a viable option for acute presentations of blepharitis, and both oral doxycycline and azithromycin therapy have shown efficacy for posterior lid margin involvement and meibomitis. Considerable differences in study design, determination of etiology of blepharitis, and classification create difficulty in drawing comprehensive conclusions from current treatments options. There is no overwhelming evidence for any of the above-described modalities related to curing blepharitis. Above all, sound clinical judgment of blepharitis etiology and recognition of associated conditions remains the cornerstone of optometric management. Paramount in the clinical management of blepharitis is appropriate patient education and the acknowledgment of its chronic nature. Blepharitis remains a highly prevalent condition with multiple etiologies and no definitive, universal treatment. Proper diagnosis, remediation of associated conditions, and patient education remain the most effective modalities available to primary care practitioners.
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